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Abstract-Symbolic languages have gained popularity to 
undertake communication within community of people with 
special needs. The languages are used to help the individuals 
with special needs. Research exporting the possibilities for 
suggesting better communication symbols can not only be 
taken as a scientific achievement but also as great services to 
humanity. This paper focuses on the identification and 
comparison of tools that have been developed to present the 
words in symbols. The careful selection of tool has been made 
so that the competitors are of adequate standard to generate 
the valuable results. The comparative study has focused on 
most desirable parameters, e.g. 3D animation, video based 
representation, sign Editor, Education tool, dictionary, text 
analysis and speech recognition. An ample amount of tools 
have been discussed and their merits and de-merits have been 
explored. In light of the discussion the choice of appropriate 
tool can be made based on the customized requirements. 
I.  INTRODUCTION 
 sign language uses visual sign patterns to convey 
meanings by combining the hand shapes, movements 
and orientations of the diversified shapes of hands, arms and 
other associated parts of the body. The facial expressions are 
also used to fully express the thoughts of the speaker. The 
sign languages are basically developed to help the deaf 
understand the message without listening. Diversity in the 
expressions has been observed throughout the world that is 
governed by the culture, traditions, symbolic signal 
representation and inter-symbol sequencing. Hundreds of 
sign languages are being used throughout the world 
simultaneously and have been greatly admired by the deaf 
culture.  
The sign languages have been observed to be existing since 
5th century BC. In 1620 Juan Pablo published ―Reduction of 
letters and art for teaching mute people to speak‖ in Madrid 
which is considered to be the first symbolic representation 
of the words and phonetics enabling deaf to learn and 
present themselves by using the signs. Charles-Michel‘s 
work has been revolutionary in this domain and is used in 
France and North America until the present time.  
With the passage of time, the need to develop computerized 
systems that can help the deaf in conveying and 
understanding the message has increased. In the consequent 
sections we discuss the available tools that can help in  
Translating the words into symbols, we also find the merits 
and de-merits of each tool, and finally a tabular view is 
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Provided to summarize and facilitate the easy choice of tool 
for translating the words and punctuations into their 
symbolic equality.  
II. SIGN LANGUAGE TOOLS 
In this section, we survey available tools that help designers 
and developers to develop new systems for sign language 
translation.  
A. Vsign 
Vsign [1] is a 3-D animation tool implemented in 
Macromedia ShockWave. It is sponsored by EMMA 
(European Media Masters of Art) 2001/2002. It models the 
sign animations by means of an editor. Vsign consists of two 
parts: 
Vsign Builder: The builder is an editor that facilitates a way 
to setup the beginning, end and intermediate states of signs 
(Figure 1). It provides separate modeling for hands, body 
and arms. The animation is saved to text files (with special 
file extension ―gbr‖).  
Vsign Player: This part facilitates playback of the animation 
file from a properly stored text file. 
Vsign is a good tool that can be utilized to implement sign 
language translation since it contains a 3D capability along 
with the sign language editor. Fortunately, it does not have 
an extra hardware requirement. Furthermore, Vsign uses a 
simple file format to store animation information. However, 
this tool has some drawbacks. It does not have a user-
friendly interface, for instance. In addition, it produces 
unrealistic (far from natural) 3D viewing. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Vsign Builder 
A 
P a g e  | 24    Vol. 10 Issue 6 Ver. 1.0  July  2010 Global Journal of Computer Science and Technology 
 
 
 
B.  The DeaulP University American Sign Language 
Project 
This is a large scaled and professional academic 3-D project 
that aims to translate English to the American Sign 
Language (ASL) [2]. In order to improve quality of the 
animation, the project emphasizes on shadows and 
naturalness. Shadows and different light sources are 
implemented to make animations look normal. To achieve 
naturalness, every animation is repeated hundreds of times 
to detect and correct sharp/unrealistic movement transitions. 
Furthermore, the project aims towards comprehensible 
finger spelling. Thus, translation from every letter to a 
proper sign is kept in video file as AVI format. 
The produced animations seem descriptive and realistic. 
However, there are only a few sample animations in the 
website (Figure 2) which does not give a concrete idea about 
the educational aspect and user interface of the project 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2: The DePaul University American Sign Language 
example 
C. Reading Power  
Reading Power [3] is an educational software product for 
native signers focused on literacy and reading 
comprehension. The software includes storytelling, 
interactive conversation, and tools to build comprehension 
and vocabulary. Reading Power uses 3-D signing characters 
to unlock the power of reading and to add fun to the learning 
process. Reading Power also includes teacher support 
materials, activities, a starter dictionary and ideas for 
integrating technology into learning. Reading Power uses 3-
D signing characters which avoid the disadvantages of video 
based applications. Reading Power has a big advantage with 
its 3-D virtual environment. 
D. Ready Set Sign  
Ready Set Sign (RSS) [4] is an online portal for teaching 
American Sign Language, but the main product is published 
and sold via CD. The portal has many lessons and many 
video clips for each lesson. The courses are organized as if 
they are intended to teach a foreign language. The site is 
easily understandable. Iconic explanations are widely used 
in videos which are helpful for reminding the user of the 
words. The site and the product use video clips to show 
motions and icons but as the quality increases it gets harder 
to process and download those videos. The portal has many 
lessons that are educationally well-organized. It includes 
some games that are simultaneously educational and 
entertaining, thus providing an enjoyable user experience. 
E. Sign 
The eSIGN [5] project aims to provide sign language on 
websites with small software installed to clients. It uses both 
3-D animations and videos as the expression medium. It 
animates original BBC news simultaneously with a smart 
avatar near the news video.  Moreover, eSIGN provides a 
user friendly interface (Figure 3). The animations are 
created with an intelligent sign language editor. The 
animations are based on motion-capture data and so they are 
more realistic than synthetic ones. Nevertheless, the hand 
shapes are not caught easily since the avatar is small. 
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Figure 3: eSIGN (a- provide sign language on websites, b- 
sign language translator) 
F.  SignGenius 
SignGenius [6] is a fast, interactive software package to 
learn Sign Language developed by Moving Hand 
Enterprises and accredited by DEAFSA (South African 
National Council for the Deaf). It uses video clips to 
demonstrate sign language. SignGenius is composed of six 
sections (Figure 4): 
 Tips: Overview of the basic hand shapes and 
movements that a user may need to know in order to 
use sign language correctly. 
 Tutor: 2197 video clips grouped into 65 categories. 
 Test: test feature to test the ability to associate the 
video clips with the correct words. 
 Score: For parents, teachers and students, measure 
progressing medium. 
 Info: Comprehensive list of addresses of Deaf 
organizations, support groups etc. 
 Game: A built-in Hangman game. 
SignGenius is not an animation sign language tool but it has 
a numbers of features like advanced search function, user 
friendly interface, and good categorization for the tutor. 
However, SignGenius has some shortcomings e.g. low video 
quality, and insufficient educational perspective. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4: SignGenius 
G. Personal Communicator 
Personal communicator [7] is a tool for learning and 
communicating  in American Sign Language (ASL) 
developed by Comm. Tech Lab  in MSU. Personal 
Communicator uses digital video and compression  
technology for presenting sign language features. It has four 
components: word processor, text to sign/speech converter, 
an English-ASL dictionary and the ASL playroom. 
The target audience is not limited to people who want to 
learn new signs, but extends to those who look for fun along 
the way. Interaction with the  objects is provided in a user 
friendly and clever manner (Figure 5). This is digital video 
oriented tool, and is not a 3-D based environment 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(a) Word Processor 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(a) English-ASL Dictionary 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(b) ASL Playroom 
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(d) ASL Browser 
Figure 5: Personal Communicator 
H. Visicast 
ViSiCAST [8] is a project funded under the European Union 
Fifth Framework which is part of the Information Society 
Technologies (IST) program. It is a large project consisting 
of three main parts: 
Multimedia and WWW Applications: which enables authors 
of web pages to provide signed material as part of the page‘s 
content. 
Face-to-Face Transactions: this part provides a basis for 
dialogue between customer and clerk, through the 
incorporation of available moving image recognition 
technology to ‗read‘ simple signs made by the deaf 
customer, which can then be translated into text or speech 
for the benefit of the clerk. 
Television & Broadcast Transmission: this part concerns the 
provision of virtual human synthetic signing capabilities in 
the context of broadcast television, and has two related 
aspects: development of the necessary transmission 
technology and the incorporation of ViSiCAST work into 
the relevant broadcast standards. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6: ViSiCAST 
 
I. Auslan Tuition System 
Auslan Tuition System [9] is a 3-D animation of Australian 
Sign Language. It is created by the School of Computer 
Science & Software Engineering, University of Western 
Australia. It consists of two parts: Auslan Tuition System 
and Auslan Sign Editor. The Auslan tuition system is made 
up of several modes: 
Tutorial mode that allows the user to select an Auslan 
phrase and learn the sign. 
Finger-spelling mode where user enters words that are then 
finger spelled.  
Dialogue mode that has two avatars signing dialogue 
together. This mode is designed for the sake of phrases 
learning in conversations.  
Numbers mode which is used for number signing.   
The Auslan Sign Editor software concentrates on building 
the signs, whereas the tuition part is the front end of the 
system and is used to display the constructed signs in a 
tutorial manner (Figure 7). Only Auslan Tuition System is 
available for download from the web. Shown animation 
demos seem detailed and realistic. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7: Auslan Tuition System 
J. Sign Smith Studio & Gesture Builder 
The Sign Smith Studio authoring tool from Vcom3D allows 
individuals to rapidly create Signing Avatar scripts for 
creating sign enabled content. Studio offers many powerful 
features for changing coordinated facial expression, eye 
gaze, role shifting and speech [10]. It contains over 2,500 
ready to use signs in its dictionary. Sign Builder allows 
users of Studio to "spatially inflect" signs such as pronouns, 
verbs and classifiers. Sign Builder also allows users to 
create other signs that may not be a part of Studio‘s core 
dictionary. These include:  Specialized technical and science 
vocabulary. 
Signs which are standard in certain regions of the U.S. 
Contextualized name signs for people and places. 
Foreign sign languages such as British Sign Language 
(BSL), etc. 
A key feature of this tool is Inverse Kinematics (IK) 
technology. It allows the user to focus on the hand position. 
Once the user selects a hand shape and properly positions 
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the hand, the IK software automatically places the joints of 
the wrist, elbow and shoulder in natural positions. These 
features give full power of creativity to the user. It is an easy 
tool to learn and use (Figure 8). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 8: Sign Smith Studio 
K. SiSi (Say It Sign It) System  
It is 3D animation tool developed by researchers at IBM 
[11]. SiSi translates spoken or written words to the British 
Sign Language (BSL). In case of spoken words SiSi first 
translate the words to text then to 3D animations (Figure 9). 
The system is useful in many situations when there‘s no sign 
language interpreter like radio, telephone calls, some 
television shows. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 9: The 3D character of SiSi system 
L. Tawasoul 
Tawasoul [12] is a research project conducted by the 
Computer Sciences Department in King Saud University. It 
was developed as an Arabic Sign Language (ARSL) 
educational tool for hearing impaired children, their parents, 
and others who are interested in learning ARSL. The system 
is comprised of four key features: namely, 3D Animations 
of ARSL expressions such as hand-signs, mouth and eyes 
expressions, morphological Analyzers which analyze the 
Arabic text to show the related ARSL animation, 
categorized ARSL vocabulary dictionary, and a sign 
language text editor (Figure 10). It consists of three parts: 
Translator: It provides text to translate signs. It allows users 
to enter an Arabic text and view the Arabic signs that are 
related to the entered text.  
Dictionary: Dictionary of Tawasoul is a basic vocabulary 
guide for users who want to learn Arabic Sign Language. It 
consists of a number of categories; each one contains a 
related group of words. 
Finger Spelling: it can be utilized as a sign language editor 
to help users to write documents in sign alphabetic letters by 
converting the entered Arabic text to sign language text 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 10: Tawasoul 
M. 3D-Sign 
It is Malaysian sign language project [13]. It aims to develop 
a package to assist the learning of Malaysian sign language 
in 3D format using the 3D Poser Artist 4.0 which allows 
creating animations using 3D characters; the interface is 
easy to use (Figure 11). The package consists of the 
following functions: 
One of three human characters can be selected:  male, 
female and child. 
Learners can select between different levels: beginner, 
intermediate and advanced. 
The 3D animation enables learners to view hand/finger 
signing from different angles. 
Different ways of learning such as chatting & puzzles‘ 
games. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 11: 3D Sign 
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N.   Sign to me 
Simon Harvey developed British sign language tool and 
introduced the ‗Sign to me‘ tool [14]. It provides videos of 
everyday signs aimed at adults and children who have 
difficulties with their reading and pre-reading age. It 
consists of many functions:  
Find a Sign (Alphabetical Dictionary): by writing the word 
or the phrase then the video demonstrates the corresponding 
symbol (Figure 12) 
Picture Signs (Picture Dictionary):  Each sign is represented 
by a symbol in clear categories, when the cursor is rolled 
over the symbol, a video clip of the sign for that symbol 
appears and the word is also spoken. 
Games:  by showing a video clip of a sign, then letting the 
player choose the correct picture that represents that sign.  
The main advantages is the ease of use and colorful symbols 
which make it an attractive way to learn. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 12: Sign to me 
O. Hand Speak  
Hand Speak [14] is American Sign Language (ASL) site that 
produced an online dictionary, grammar, storytelling and 
poetry, manual alphabet (finger spelling), manual numeral, 
tutorials, articles. Hand speak consist ASL words in the 
constantly growing dictionary. All images after 
September 2007 are video-based, the rest of the older 
images are gif-animation (which will be replaced 
continually). A teacher can vocally speak a word and the 
child fingerspells out a word in spelling lessons. (Figure 13) 
 
 
Figure 13: Hand Speak 
P. Comparison of various tools 
Examining these fifteen notable products gives a good 
overview of the technology solutions in this domain. Table 1 
presents the whole ten products along with main features of 
each one. 
Q. Comparison of various tools 
Examining these fifteen notable products gives a good 
overview of the technology solutions in this domain. Table 1 
presents the whole ten products along with main features of 
each one. 
Tool/ Feature 
3D 
Animation 
Video 
Based 
Sign 
Editor 
Education 
Tool 
Dictionary 
Free Text 
Analyzer 
Speech 
Recognition 
Vsign Yes No Yes No No No No 
ASL Project Yes No Yes No Yes No No 
eSIGN Yes Yes Yes Yes Yes Yes No 
Reading Power Yes No No Yes Yes No No 
SignGenius No Yes No No Yes No No 
Ready Set Sign No Yes No Yes Yes No Yes 
ViSiCAST Yes No No No No Yes Yes 
Personal 
Communicator 
No Yes No Yes Yes Yes No 
Auslan Tuition Yes No Yes Yes Yes No No 
Sign Smith Studio Yes No Yes Yes Yes Yes No 
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SiSi Yes No No Yes No Yes Yes 
Tawasoul Yes No No Yes Yes Yes No 
3D-Sign  Yes Yes No Yes Yes No No 
Sign to me No Yes  No Yes Yes No No 
Hand Speak No Yes No No Yes No No 
Table 2: Comparison of sign language products 
 
III. CONCLUSION 
This paper highlights certain parameters that are essential 
for evaluating the effectiveness of sign language tools. The 
parameters include but not limited to 3-D animation, video 
based features, sign editor, education tool, dictionary, text 
analyzer and speech recognition component. After 
comprehensive discussion of ten different sign language 
tools based on the mentioned parameters it has been 
observed that none of the existing tools meets all the 
parameters. Comparing all the available tools against known 
parameters we can identify the extent to which each tool 
supports these essential features. ‗VSign‘, ‘SignGenius‘, and 
‘Hand Speak‘ support only two features each, ‗Ready Set 
Sign‘ and ‗Auslan Tuition‘ and few other support three or 
four features respectively. ‗Sign Smith Studio‘ support the 
five major features required in a sign language tool. The 
SiSi tools has the support for animation, text analyzer and 
speech recognition but lacks the valuable features like video 
base and sign editor. Tawasol also lack the features that SiSi 
lacks. ‗3D-Sign‘ and ‗Sign to me‘ are very well video based 
but lack the features like animation, editor, text analyzer and 
speech analyzer. ‗Hand Speak‘ also suffers from the facts 
that it does not support 3D-animation, Sign Editor, 
Education Tool, Text and speech analyzer.  The result of the 
study support that eSIGN tool provides the best 
functionality with respect to the features used for evaluation. 
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